TO users Of our lnverters = Our inverters are designed to control the speeds of three-phase induction motors for general industry.

A\ Precautions

* Read the instruction manual before installing or operating the inverter unit and store it in a safe place for reference.

* When using our inverters for equipment such as nuclear power control, aviation and space flight control, traffic, and safety, and there
is a risk that any failure or malfunction of the inverter could directly endanger human life or cause injury, please contact our
headquarters, branch, or office printed on the front and back covers of this catalogue. Special precautions must be taken and such
applications must be studied carefully.

* When using our inverters for critical equipment, even though the inverters are manufactured under strict quality control always fit
your e)zquipment with safety devices to prevent serious accident or loss should the inverter fail (such as issuing an inverter failure
signal).

* Do not use our inverters for any load other than three-phase induction motors.

* None of Toshiba, its subsidiaries, affiliates or agents, shall be liable for any physical damages, including, without limitation,
malfunction, anomaly, breakdown or any other problem that may occur to any apparatus in which the Toshiba inverter is incorporated
or to any equipment that is used in combination with the Toshiba inverter. Nor shall Toshiba, its subsidiaries, affiliates or agents be
liable for any compensatory damages resulting from such utilization, including compensation for special, indirect, incidental,
consequential, punitive or exemplary damages, or for loss of profit, income or data, even if the user has been advised or apprised of
the likelihood of the occurrence of such loss or damages.

For further information, please contact your nearest Toshiba Representative or International Operations-Producer Goods.

The information in this brochure is subject to change without notice.

In Touch with Tomorrow

TOSHIBA

TOSHIBA CORPORATION
INDUSTRIAL AND POWER SYSTEMS & SERVICES COMPANY
Overseas Sales & Marketing Department
Electrical Apparatus & Measurement Division
1-1,Shibaura 1-chome, Minato-ku,

Tokyo 105-8001,Japan

Tel.: +81(0)3-3457-4911 Fax.: +81(0)3-5444-9268

04-01 (AB)8692

Printed in Japan

TOSHIBA Transistor Inverter

Built-in EMI noise filter
Introducing the world’s top class compact inverter

7 1-phase 240V 0.2kW to 2.2kW
3-phase 240V 0.2kW to 15kW
3-phase 500V 0.4kW to 15kW

New Global Standard Inverter TOSVERT™

vE-S'F



They look the same, :
but if you crack the shell you can see
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1S0 9001: The works producing
this inverter series is

This inverter series is
manufactured at the registered as an
works, which has environment

received the international management system
quality assurance factory specified by
standard 1SO 9001 1S0 14001.

certification.

New Global Standard Inverter TOSVERT™
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Features of the VF-S11 - Highly Functional but Easy-To-Use, Compact and Low-Noise

High Torqu

Initial torque surpasses 1Hz-200%* at start up instantly
from low speed. Smooth operation in regeneration area as
well as motoring area is possible through proprietary
power vector control. Moreover, you can make settings in
a single step by using the automatic torque boost function
with auto tuning accomplished at the same time.

Equipped with an energy saving mode, application reach
a higher level of efficiency.
* When running a standard Toshiba 4-pole motor.

(Depends on the voltage and range.)

Built-in EMI Noise Filter

Environmental consideration is also the very best in its
class. Single-phase and 500V devices are equipped with
a high-attenuation EMI noise filter greatly reducing the
RFI noise limitted by the inverter.

For 1-ph 240V and 3-ph 500V models:

'« EN55011 Class A Group 1(Max.5m*) - standard built-in
* EN55011 Class B Group 1(Max.20m*) and Class A Group
1(Max.50m*) - External noise filter option.

For 3-ph 240V models:

* EN55011 Class A Group 1(Max.5m*) and Class B Group
1(Max.1m*) - External noise filter option.

* Length of motor connecting cable.

Easy-to-use operation panel

8  Standard specifications - Common specifications

% External dimensions and connections

Functional Description

Inverter Q & A

To Users of Our Inverters

Optional external devices

Totally enclosed box type

Complies with major world standards (CE marking, UL, CSA)

Compact

Removable terminal board

Save space with the ultra compact design that has greatly
reduced dimensions. Also you can mount multiple units
side by side for high-density Intallation. Despite being
such a compact
model, it has a
surprisingly high level
of functionality.*

Its ease-of-use makes
it a top class inverter.
*Refer to the specifications
on page 3.

Easy maintenance

MSide by side installation

»888.,

3 B - . [ ble t inal board
Itis the first in its class with SCve S SITN S 2]

removable control terminals
giving exceptional ease of
maintenance and wiring. The
control terminal circuit board can
be removed leaving space for an
inernally mounted
communications option board.

Terminal board Communication

Extended power range ALY

A warning signal is output to the display panel when the
electrolytic capacitors on the main circuit, the cooling fan
and the control board have been reached the replacement
period. A valuable indicator which can be used as a
maintenance guideline. The cooling fan can be replaced
easily, and the automatic on/off function provides extended
product life. On top of that, the main circuit capacitors are
designed with a 10year lifetime* making this a long-life
inverter. It is designed to be used in ambient temperatures
up to 60 ‘C for maximum environmental resistance. (with

minimum current de-rating required)

* Ambient temperature: average yearly temperature of 40 C.
Output current: Operating 24 hours per day for 365 days at 80% of
the current rating.

Wide range of powers up to 15kW for this class of inverter.

MLine-up
Input voltage Applicable motor (kW)
class 02]040.55]0.75] 1.5 [22[40[55[75[ 11 [ 15

1-phase 240 N\

3-phase 240V D

3-phase 500V hnmn N\ D)

* 0.55kW is 3-phase 240V class only.
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Sound basic functions

» With keypad and the frequency setting potentiometer on the front panel, you can start
operation easily and immediately.

» Every model has a regenerative braking circuit built-in, so only an optional braking resistor
needs to be connected if required.

» All three-phase and single-phase 200V models with a capacity of 0.75kW or less are capable
of self-cooling without needing fans.

Completely noise-proof

» An optional EMC plate can also be attached with a built-in noise filter. This facilitates the
wiring of shielded cables to ground, and to the machine ground.

P If leakage current is a problem, disconnecting the grounding capacitor can reduce it by simply
pulling up a jumper switch (Single-phase 200V and three-phase 400V models).

A wide variety of input terminal function

» Two analog input terminals can be used as logic input terminals by changing parameter
setings.

» If the two analog input terminals are switched over to logic input terminals, up to eight contact
input terminals can be used at a same time.

» A function can be selected from among 65 functions and assigned to each individual contact
input terminal.

» With a slide switch, you can easily switch between sink logic and source logic configurations.

» Power can be supplied from either the internal power supply (24V) but also an external power
supply (optional). In the latter case, power is supplied through the PLC terminals.

A great variety of output terminals

» Three output terminals are provided: a relay contact output terminal (1¢), a relay contact
terminal (1a) and an open collector output terminal.

» The open collector output terminal (OUT-NO) completely insulated from other terminals,
which can also be used as a pulse train output terminal.

» A function can be selected from 58 functions and assigned to each individual output
terminal.lt is also possible to assign two different functions to a single output terminal,
economizing on the use of terminals and cables.

» Analog output terminals can be be set for O-10V, O-1mA or 4-20mA.

Easy selection and installation

» All VF-811 series of inverters can be mounted side-by-side without side clearance allowing
for efficient installation in a small cabinet.

» Compact inverters with a wide range of capacities (0.2kW to 15kW) are available.

» Supporting a wide range of supply voltages:
240V class: 200V to 240V
500V class: 380V to 500V
Allowable fluctuations in voltage: +10%, -15%

» Operative in a wide range of ambient temperatures: -10°C to +60°C (When the ambient
temperature is 50°C and over, the current needs to be reduced.)

» With an optional DIN rail kit, the inverter can be installed with a single motion.
Three-phase 240V models: 2.2kW or less
Single-phase models and 500V models: 1.5kW or less

namic functions

» A dynamic energy saving mode specially designed for fan motors provides substantial energy
saving compared to conventional modes.

» The energy saving effect can be checked easily by monitoring integrated input and output
kWh, in addition instantaneous power.

» A dynamic quick deceleration control mode was added to conventional deceleration modes
achieving faster stopping without using a braking resistor.

= i

A wide choice of monitor menu items

» Alist of p to 20 parameters, including load current and torque current, can be monitored
during normal operation.

» Even if the inverter is tripped, monitoring of up to parameters can continue until power is
turned off.When power is turned off, the last 10 p it at the of
the last four trips are retained.

» Up to 16 kinds of monitor menu items and up to 4 kinds of outputs for adjustments can be
assigned to the analog terminals and the pulse train output terminals. Also, adjustments can be
made easily.

» A free-unit scaling function is provided so that various items, such as the rotational speed and
the line speed, can also be displayed in addition to the operation frequency. Also, a bias can
be specified.

Making complicated settings easily

» With the automatic torque boost function, the motor can be tuned easily for vector control.
(The rated current, no-load current and rated rotational speed of the motor need to be set
manually.)

P With the automatic acceleration/deceleration function, the time can be set easily.

P With the automatic setting function, can be assigned easily to input terminals on the terminal
board.

P With the history function, a parameter that is used repeatedly can be invoked and changed in
one operation.

» Every VF-S11 inverter allows you to specify steps in which a value changes each time a
button on the operation panel is pressed. For example, if you want to set the freguency by
steps of 10 Hz, this feature comes in very handy.

Complete with protective functions

» Al possible protective functions are provided to protect the inverter and its peripheral devices.

» More than 30 kinds of information about causes of tripping and more than 20 kinds of alarm
information can be displayed.

» Every VF-S11 inverter has the function of protecting from input/output open-phases detecting
the breakage of analog signal cables, and protecting from , ge and
overload.

» User-defined parameter settings can be saved as default settings. After parameters are
changed, user default setting can be easily loaded from memory.

» Totally enclosed box type inverters (IP54-compliant and can be brought into IP55-
compliance) are also available.

Programmable for a variety of operations

» A PID control function is provided for every VF-S11 series, control devices are not required
for PID control. It is also possible to specify a control waiting time and to put out command
matching signals.

P Up to three different acceleration/deceleration times can be set, so that the VF-S11 can be
put to a wide range of uses.

» A motor setting can be selected between two. It is possible to select a base frequency, a
voltage, an amount of torque boost, a thermal protection level, a stall operation level, a V/F
pattern, and so on.

» The output frequency can be set within a range of up to 500Hz.

Complete with communications functions

» Terminal circuit boards are detachable and replaceable with a large variety of optional circuit
boards.

» An RS485 communications circuit board is optionally available. It also suports Modbus RTU
protocol.

» Optional software program enables you to set parameters using a personal computer, you can
easily check, read, edit, write and save parameter settings.

» Using the block reading/writing function that was newly added to communications functions,
you can issue a command or monitor the operating conditions more easily and more quickly.

» G ications circuit boards ing DeviceNET, LonWorks, and so on are on the
drawing board.

) Easy-to-use operation panel — Names and functions

CHARGE lamp

Indicates that high voltage is still
present within the inverter. Do not
open the cover while this is lit.

RUN lamp

Lights when an ON command
is issued but no frequency
signal is sent out. It blinks
when operation is started.

PROGRAM lamp

Lights when the inverter is in
parameter setting mode. This
lamp  blinks  when the
parameter "AUH" or "Gr.U" is
selected.

MONITOR lamp

Lights when the inverter is in
monitor mode. This lamp blinks
when a detailed past trip record
is displayed.

Pressing up or down key when
this lamp is lighted allows the
setting of operation frequency.

Down key

Full-scale

Displays the operation frequency,
a parameter, a monitored item,
the cause of a failure, and so on.

VF-511
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RUN key lamp

Lights when the RUN key is
enabled.

RUN key

Pressing this key while the
RUN key lamp is lighted starts
operation.

Percent (%) lamp

Lights when a numeric value is
displayed in %.

Heriz (Hz) lamp

Lights when a numeric value is
displayed in Hz.

Built-in potentiometer lamp

Operation frequency can be
changed when lighted.

MODE key

Displays operation frequency,
parameters, and error causes.

Enter key

Built-in potentiometer

Front panel locking screw

Allows you to lock and unlock the
front panel easily.

Turn the screw 90°
counterclockwise 9 to unlock,
or turn it 90° clockwise ) to lock
the front panel.

Every pressing of this key while
the RUN key lamp is will cause
a slowdown stop.

|8ued uonesado asn-o}-Ase3 .
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l3-phase 240V

@iStandard specifications

Iltem Specification

@tcommon specification

Common specification

Item Specification

uoneaygads uowwoy

Input voltage class 3-phase 240V Control system Sinusoidal PWM control
Applicable motor (kW) 0.2 ‘ 0.4 ‘ 055 ‘ 0.75 ‘ 15 ‘ 29 ‘ 4.0 ‘ 55 ‘ 75 ‘ 11 ‘ 15 Rated output voltage Adjustable within the range of 50 to 600V by correcting the supply voltage (not adjustable above the input voltage)
Type VFS11 Output frequency range 0.5 to 500.0Hz, default setting: 0.5 to 80Hz, frequency: 30 to 500Hz
i . 1Hz: i ing, 0.2Hz: i . frequency i b
Form 2002PM | 2004PM | 2005PM | 2007PM | 2015PM | 2022PM | 2037PM | 2055PM | 2075PM | 2110PM | 2150PM setting steps of frequency | 0.1Hz: operation panel setting, 0.2Hz: analog input (when the max. e is 100Hz)
- 2 | Frequency accuracy Digital setting: within +0.01% of the max. frequency (-10 to +60°C)
[¢ KVA) Note 1) ] 4 ‘ d ) . ] s & el Sy s
. ppaciyl(tVA) 06 i3 e 6 Sl 2 57 10 1S 21 25 = Analog setting: within +0.5% of the max, frequency (25°C =10°C)
£ 15 33 3.7 4.8 8.0 11.0 17.5 27.5 33 54 66 = P
nt:"ﬂ' Rated( :)u:ﬁ:: g;lrren( (1.5) (3.3) (3.3) (4.4) (7.9) (10.0) (16.4) (25.0) (33) (49) (60) 2 Voltage/frequency characteristics V/f constant, variable torque, automatic torque boost, vector control, automatic energy-saving, dynamic automatic energy-
. . ) - . . - . £ saving control. Auto-tuning. Base frequency (25 - 500Hz) adjusting to 1 or 2, torque boost (O - 30%) adjusting to 1 or 2,
Output voltage Note 3) 3-phase 200V to 240V § adjusting frequency at start (0.5 - 10Hz)
Overload current rating 150%-60 seconds, 200%-0.5 second S | Frequency setting signal Potentiometer on the front panel, external freq (c ble to a with a rated i
§—>~ Voltage-frequency 3-phase 200V to 240V - 50/60Hz E of 1-10kQ), 0 - 10Vdc (input i VIANIB—SOkQ) 4 - 20mAdc (Input i 250Q).
s g‘ i Voltage + 10%, -15% Note 4), frequency +5% & | Terminal board base frequency The istic can be set arbitrarily by two-point setting. Possible to set individually for three functions: analog input (VIA and VIB) and command.
Protective method IP20 Enclosed type (JEM1030) Frequency jump Three freq; can be set. Setting of the jump frequency and the range.
Cealg e Seff-cooling Forced air-cooled Upper- and I limit Upper-limit frequency: O to max. frequency, lower-limit frequency: O to upper-limit frequency
Colo v I 5Y-8/05 PWM carrier frequency Adjustable within a range of 2.0 to 16.0Hz (default: 12kHz).
r n: -8/0.
T u .se o) PID control Setting of prog gain, integral gain, differential gain and control wait time. Checking whether the amount of processing amount and the amount of feedback agree.
q lote
MBI Basicifiion Acceleration/decel time lectable from among leration/decel times 1, 2 or 3 (0.0 to 3200 sec.). Automatic acceleration/deceleration function.
.3-phase 500V S-pattern 1 or 2, and S-pattern value adjustable. Forced rapid deceleration and dynamic rapid deceleration function.
ifinati rakin raking start-up freq :Oto q , braking rate: O to , braking time: O to seconds, emergenc
Item Specification DC braking Braking 0 i f y, braking 0 to 100%, braking time: O to 20 d rgency
Input voltage class 3-ph 500V DC braking, motor shaft ﬁxmg control
ut v -
A |icab|egmotor W) 04 ‘ 075 ‘ 5 ‘ 22 ‘ = a:i) ‘ 55 ‘ 75 ‘ 1 ‘ 15 Dynamic braking Control and drive circuit is built in the inverter with the braking resistor outside (¢ )
bR - - = . - _ = Input terminal function Possible to select from among 65 functions, such as forward/reverse run signal input, jog run signal input, operation base
Type VFS11 (prog! signal input and reset signal input, to assign to 8 input terminals. Logic selectable between sink and source.
@
Form 4004PL 4007PL 4015PL 4022PL 4037PL 4055PL 4075PL 4110PL 4150PL S | Output terminal functions Possible to select from among 58 functions, such as upper/lower limit frequency signal output, low speed detection signal output,
Capacity (kVA) Note 1) 1.1 1.8 3.1 4.2 7.2 1 13 21 25 S | (prog b specified speed reach signal output and failure signal output, to assign to FL relay output, open collector output and RY output terminals.
=3 = 5 3 5 P~
£ Rated output current 1.5 23 4.1 5.5 9.5 143 17.0 27.7 33 3 Forward/reverse run The RUN and STOP keys on the operation panel are used to start and stop operation, respectively. The switching between forward
& (A) Note 2) (1.5) (2.1) 3.7) (5.0) (8.6) (13.0) (17.0) (25.0) (30) e run and reverse run can be done from one of the three control units: operation panel, terminal board and external control unit.
Output voltage Note 3) 3-phase 380V to 500V E Jog run Jog mode, if selected, allows jog operation from the operation panel or the terminal board.
Overload current rating 150%-60 seconds, 200% -0.5 second S | Preset speed operation Base frequency + 15-speed of possible by changing the of 4 contacts on the terminal board.
o] Ve i) 3ohase 380V ‘o, 500V - 56/60Hz & | Retry operation Capable of restarting after a check of the main circuit elements in case the protective function is activated. 10 imes (Max.) (selectable with a parameter)
3 § - P o Various prohibition settings Possible to write-protect parameters and to prohibit the change of panel frequency settings and the use of operation panel for operation, emergency stop or resetting.
L1z - allowblelfiiclintion Voltage -+ 10%, =15% Neta 4}, frequency 5% power ride-through control | Possible to keep the motor running using its regenerative energy in case of a y power failure.
Protective method 1P20 Enclosed type (JEM1030) Auto-restart operation In the event of a momentary power failure, the inverter reads the rotational speed of the coasting motor and outputs a frequency appropriate
Cooling method Forced air-cooled to the rotational speed in order to restart the motor smoothly. This function can also be used when switching to commercial power.
Color Munsel 5Y-8/0.5 Drooping function When two or more inverters are used to operate a single load, this function prevents load from on one inverter due to unbalance.
Built-in filter High: EMI filter Note 6) Override function The sum of two analog signals (VIA/VIB) can be used as a frequency command value.
Failure d signal 1c-contact output: (250Vac-0.5A-cos ¢ =0.4)
.1 'phase 240V § | Protective function Stall prevention, current limitation, over-current, output short circuit, ltage, ltage limitation, tage, ground fault, power supply phase
Item Specification Note 1. CgP“g&"a; calculated at 220V for the 240V class and at 440V for the 3 failure, output phase failure, overload protection by electronic thermal function, armature over-current at start-up, load side over-current at start-up, over-
Input voltage class 1-phase 240V Note 2. Indists rated outpu curent setingwhen the PYM caer rquency (parameter 5 torque, undercurrent, overheating, cumulative operation time, life alarm, emergency stop, braking resistor over-current/overload, various pre-alarms
Applicable motor (kW) 0.2 ‘ 04 ‘ 0.75 ‘ 15 ‘ 29 ";‘?Eeon) ‘:X‘:';:;‘f"g‘ejzm he rated output current seting s indicatd in the _E Electronic thermal characteristic Switching between standard motor and constant-torque VF motor, switching between motors 1 and 2, setting of overload
Type VFS11S parenthesis. When the input power voltage of the 400V class model 2 trip time, adjustment of stall prevention levels 1 and 2, selection of overload stall
Form Sor | e T seorl | soieet oL :;:‘“e:;i":iogw;w‘;’:‘;fs:;’;“:‘c';":‘%Lf_‘dz"” the setting. The default & | Reset function Function of resetting by closing contact 1a or by turning off power or the operation panel. This function is also used to save and clear trip records.
Gapacity (KVA) Note 1 06 13 18 3 70 Note 3. Maximum output voltage is the same as the input voltage Alarms Stall prevention, overvoltage, overload, under-voltage, setting error, retry in process, upper/lower limits
o = = = = = Note 4. £10% when the inverter is used continuously (load of 10006). Causes of failures Over-current, overvoltage, overheating, short-circuit in load, ground fault, overload on inverter, over-current through arm at start-up, over-
= Rated output current 15 33 4.8 8.0 11.0 Note 5. Built-in standard filter: Gore and capacities current through load at start-up, CPU fault, EEPROM fault, RAM fault, ROM fault, communication error. (Selectable: Over-current
(4 (A) Note 2) (1.5) (3.3 (4.4) (7.9) (10.0) Wit RFI noise_fiter, OGi:gs;:‘ Gomplics ENSSO11 Class A Group through braking resi , stop, under-voltage, low voltage, over-torque, motor overload, output open-phase)
Output voltage Note 3) 3-phase 200V to 240V “Length _°( motor connecting vcab‘e Monitoring function Operation frequency, operation frequency command, forward/reverse run, output current, voltage in DC section, output voltage, torque,
Overload current rating 150%-60 seconds, 200%-0.5 second Note 6. g‘;‘i:;}é‘;ggﬁg;’g‘a““’glgx' A’"g;up 1 Maxsm?) torque current, load factor of inverter, integral load factor of PBR, input power, output power, information on input terminals, information on
5= Voltage-frequency 1-phase 200V to 240V — 50/60Hz With RFI noise filter option: Complies EN55011 Class B Group output terminals, version of CPU1, version of CPU2, version of memory, PID feedback amount, frequency command (after PID), integral
g - 1(Max.20m") and Class A Group 1(Max.50m") = input power, integral output power, rated current, causes of past trips 1 through 4, information on life alarm, cumulative operation time
23 Allowable fluctuation Voltage + 10%, -159% Note 4), frequency+5% * Length of motor connecting cable. =
Protective method 1P20 Enclosed type (JEM1030) € | Past trip monitoring function Stores data on the past four trips: number of trips that occurred in succession, operation frequency, direction of rotation, load current, input
— 2 voltage, output voltage, ion on input terminals, i ion on output terminals, and cumulative operation time when each trip occurred.
Cooling method Self-cooling Forced air-cooled s 5
= | Output for frequency meter Analog output (1mAdc full-scale DC ammeter or 7.5Vdc full-scale DC voltmeter/rectifier type AC voltmeter, 4 to 20mA/O
Color Munsel 5Y-8/0.5 =
= to 20mA output)
it figh ilter Note 6) _ .
Builtinifhien Hig EMIlfite e 4-digit 7-segments LED Frequency: inverter output frequency.
Alarm: stall alarm “C”, overvoltage alarm “P”, overload alarm “L", overheat alarm “H".
Status: inverter status (frequency, cause of activation of protective function, input/output voltage, output current, etc.) and parameter setings.
Contents of the product code Type Form Free-unit display: arbitrary unit (e.g. rotating speed) corresponding to output frequency.

‘ Vv ‘ S ‘ 11 ‘ S ‘ ‘ ‘ o ‘ 7 ‘ N ‘ Indicator Lamps indicating the inverter status by lighting, such as RUN lamp, MON lamp, PRG lamp, % lamp, Hz lamp, frequency
setting potentiometer lamp, UP/DOWN key lamp and RUN key lamp. The charge lamp indicates that the main circuit
capacitors are electrically charged.

S £ | Use environments Indoor, altitude: 1000m (Max.), not exposed to direct sunlight, corrosive gas, explosive gas / vibration (less than 5.9m/s?) (10 to 55Hz)
Input voltage P (Shpmensobig) E Ambient temperature -10to +60°C Note)1.2
2: 240V clas oty sncioea e WN: Sink(Negative) £ | Storage -25 to +70°C
(20010 240V) WP Source(Postve) = P
o iz o) Mzl pemis & | Relative humidity 20 to 93% (free from and vapor).

switched by slide switch easily. Note 1. Above 40°C : Remove the protective seal from the top of the inverter.
Above 50°C: Remove the seal from the top of the inverter and use the inverter with the rated output current reduced.
Note 2. If inverters are installed side by side (with no sufficient space left between them) installation: Remove the seal from the top of each inverter.
When installing the inverter where the ambient temperature will rise above 40°C, remove the seal from the top of the inverter and use the inverter with the rated output current reduced.

Number of power phases

P: Provided

150: 15KW.



suoisuawi( |eulaixy

@i External Dimensions
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‘—75_\ EMC plate

Type

° ° 0|
2
M4 M4, d
198 EMC plate

Fig. E

Dimensions (mm)

H2: Height of EMC plate
D2: Height of frequency

Note 2. Here are me op\
032
F\g B, Fig. [ EMPUUAZ

Fig.D : EMP005Z
Fig. E : EMP006Z

mounting area
setting knob

ionally available EMC plate

Approx. weight
(kg)
0.9

@l Connection Diagram and Selection of Wiring Devices

Standard connection diagr

Sink (Negative) logic : common = CC

DC reactor (DCL)
*2 (option)

Low-speed

signal output
o

Main circuit
power supply

240V class: three-phase

500V class: three-phase

Operation

Braking resstor (opton)

communications S3 ¢

Meca 2e)
iners;DF‘\ —

200-240V -50/60Hz | %2%%

380-500V -50/60Hz

wiring devices

Capacity

Foward
Reverse
Reset

Preset-speed 1

Preset-speed 3

Common

Speed reach
signal output

+
_ Voltage signal: 0-10V
(Current signal: 4-20mA)

External potentiometer (1-10k2)
(or input voltage signal across VIB-CG terminals: 0-10V)

*1: The T/L3 terminal not provided
for signal-phase models.

Use the R/L1 and S/L2 terminal
as input terminals.

*2: The inverter came with the PO
and the PA/+ terminals shorted by
means of a shoeting bar.

Before installing the DC reactor (DCL),

remove the bar.

*3: When using the OUT output terminal in
sink logic mode, short-circuit the NO and

CC terminals.

Source (Positive) logic : common = P24

DC reacior (DCL)
“2 (option)

909 17
e 3119 3

Operafion RES ¢

Braking resistor (option)

Foward
Reverse

Reset

panel panel
Prese 2 Preset-speed 1
Connector for sset-speed Comectorfor "
‘common serial

Preset-speed 2

Low-speed
signal output

Preset-speed 3

Speed reach
signal output

F Vottage signat: 0-10v
— (Current signal: 4-20mA)

External potentiometer (1-10ke)
(or input voltage signal across VIB-CC terminals: 0-10V)

Main circut
power supply
cca
240V class: three-phase ooy s
200-240V -50/60Hz{/% 202
500V class: three-phase
380-500V -50/60Hz

*1: The T/L3 terminal ot provided
for signal-phase models.

Use the R/L1 and S/L2 terminal

as input terminals.

sz | *2: The inverter came with the PO

and the PA/+ terminals shorted by

means of a shoeting bar.

Before installing the DC reactor (DCL),
remove the bar.

*3: When using the NO output terminal in
source logic mode, short-circuit the P24 and
OUT terminals.

Molded-ase cireut breaker (CCE) | Magnetic contactor | Overload relay
Earh eakage circite breaker{ELCH (mc) (Th-Ry)

0.2 VFS11-2002PM 120
04 VFS11-2004PM 09
055 VFS11-2005PM 72 10 150 CONN 20 15 A i
0.75 VFS11-2007PM 1.1
15 VFS11-2015PM 130 12
105 | 130 93 | 1215 | 13
3-phase 240V 2.2 VFS11-2022PM 150 8 e 13
40 VFS11-2037PM 140 | 170 | 150 126 | 157 4 2.2
55 VFS11-2055PM 48
23 S 180 | 220 | 170 160 | 210 12 D 25
1 VFS11-2110PM 93
10,
= e oL 245 | 310 | 190 225 | 295 95 E
04 VFS11-4004PL
0.75 VFS11-4007PL 105 | 130 | 150 93 | 1215 | 13 B
15 VFS11-4015PL
22 VFS11-4022PL
140 | 170 12 157 14
3-phase 500V 40 VFS11-4037PL e g g 8 ©
55 VFS11-4055PL
22 e 180 | 220 | 170 160 | 210 12 D
1 VFST1-4110PL
1e.
o L e 245 | 310 | 190 225 | 295 95 E
02 VFS115-2002PL 0
04 VFS115-2004PL 72 130 60 | 1215 | 15 A
1-phase 240V 0.75 VFS115-2007PL 140 8
15 VFS115-2015PL 105 | 130 | 150 93| 1215 | 13 B
2.2 VFS115-2022PL 140 | 170 | 150 126 | 157 14 c

v(?llgasge apmmle g Adjusted current Main circuit DC reactor Braking resistor Grounding cable
Rated current(A) | Rated current(A) | () (eor reference) | (mme)Note4) | (optional)(mme) | (optional)(mme) | (mmeNate 6)

0.2 | VFS11-2002PM 5 11 13 2.0 1.25 2.0 35
0.4 | VFS11-2004PM 5 11 23 20 1.25 20 35
0.55 | VFS11-2005PM 10 11 2.7 20 20 20 35
0.75 | VFS11-2007PM 10 11 36 2.0 2.0 2.0 35
1.5 |VFS11-2015PM 15 11 6.8 20 20 20 35
22&"’;'3'59 22 |VFS112022PM 20 13 93 20 20 20 35
o1ass ™40 [VFsit2037PM 30 26 15 35 35 20 35
55 |VFS11-2055PM 50 35 22 5.5 8 5.5 5.5
7.5 |VFS11-2075PM 60 50 28 8.0 14 5.5 8.0
11 VFS11-2110PM 100 65 44 14 14 5.5 14
15 VFS11-2150PM 125 80 57 22 22 5.5 22
0.4 | VFS11-4004PL 5 9 1.0 20 20 2.0 35
0.75 | VFS11-4007PL 5 9 1.6 2.0 2.0 2.0 35
1.5 |VFS11-4015PL 10 9 3.6 20 20 20 35
2.2 | VFS11-4022PL 15 9 5.0 20 20 2.0 35
53"]"'[“;::3 40 | VFS1+4087PL 20 13 68 20 20 20 35
5.5 |VFS11-4055PL 30 17 11 20 35 20 35
7.5 | VFS11-4075PL 30 25 15 35 5.5 20 35
11 VFS11-4110PL 50 33 22 55 8.0 2.0 55
15 | VFS1+-4150PL 60 48 28 8.0 14 2.0 8.0
0.2 | VFS115-2002PL 10 11 1.3 20 20 20 35
0.4 | VFS115-2004PL 15 11 2.3 2.0 2.0 2.0 35
2;6':’";2‘25 075 | VFS11S-2007PL 20 1 36 20 20 20 35
1.5 |VFS118-2015PL 30 18 6.8 20 20 20 35
2.2 | VFS11S-2022PL 40 35 93 2.0 35 20 55

Note) 1. Be sure to attach surge killer to the exciting coil of the relay and the magnetic contactor. Note) 4. Size of the wires conected to the input terminals R, S and T and the output terminals

2. 500V class: For the operation and control circuit, regulate the voltage at 240V or less with a step-down
transformer.
3. When using the auxiliary contacts 2a of the magnetic contactor MC for the control
circuit, connect the contacts 2a in parallel to increase reliability.

U, V.and W when the length of each wire does not exceed 30m.

For the control circuit, use shielded wires 0.75 mm2 or more in diameter.

For grounding, use a cable with a size equal to or larger than the above.

The wire sizes specified in the above table apply to HIV wires (cupper wires shielded
with an insulator with a maximum allowable temperature of 75°C) used at an ambient
temperature of 50°C or less.

Noo
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Main circuit teminal functions

Terminal function

Grounding terminal for connecting inverter. There are 3 terminals in total. 2 terminals in the terminal board, 1 terminal in the cooling fin.

R/L1,8/L2, T/L3

240V class: single-phase 200~ 240V-50/60Hz
three-phase 200~240V-50/60Hz
500V class: three-phase 380~500V-50/60Hz

* Single-phase input: R/L1 and S/L2 terminals

U/T1, V/T2, W/T3

Connect to a (three-phase induction) motor.

PA/+, PB Connect to braking resistors. Change parameters = I, F 30 S, F 308, F 339 if necessary.
PC/— This is a negative potential terminal in the internal DC main circuit. DC common power can be input across the PA/+ terminals (positive potential).
PO, PA/+ Terminals for connecting a DC reactor (DCL: optional external device). Shorted by a short bar when shipped from the factory. Before

installing DCL, remove the short bar.

Control circuit terminal functions

Terminal

symbol

Electrical specifications

Shorting across F-CC causes forward rotation; open causes slowdown and stop.
R o Shorting across R-CC causes reverce rotation; open causes slowdown and stop. Dry contact input
RES é‘ Shorting across RES-CC causes a held reset when the inverter protector function s operating. Note 24Vdc - 5mA or less
< | that when the inverter is operating normally, it will not operate even if there is a short across RES-CC.
SE
S1 é § Shorting across S1-CC causes preset speed operation. *Sink/Source/
S :
S2 g Shorting across S2-CC causes preset speed operation. PLC selectable using SW
83 2 Shorting across S3-CC causes preset speed operation.
PLC External 24Vdc power input (Insulation resistance: 50Vdc)
CC Control circuit's equipotential terminal (sink logic).3 common terminals for input/output.
5 5 10Vdc
PP Power output for analog input setting. (permissible load current: 10mAdc)
— - - 10Vde
Mulufunctlon programmable analog input. Standard default setting: 0-10Vdc (internal impedance: 30kQ)
VIA o input and 0-60Hz frequency. The function can be changed to 4-20 mAdc (0-
20 mA) current input by flipping the VIA slide switch to the | position. 4~20mA
(Internal impedance: 250%)
VIB Multifunction programmable analog input. Standard default setting: 0-10Vdc . . 10Vde
Note 1)| input and 0-50Hz (50Hz setting) or 0-60Hz (60Hz setting) frequency. (internal impedance: 30k<)
Multifunction programmable analog output. 1mA fulkscale DG ammeter
. or 7.5Vdc 1mA full-scale
Standard default setting: output freguency. Connect a 1mAdc full-scale DG voltmet
FM ammeter or 7.5Vdc (10Vdc)-1mA full-scale voltmeter. voltmeter
The function can be changed to 0-20mAdc (4-20mA) current output by
flipping the FM slide switch to the | position. 0-20mA (4-20mA) full-scale
DC ammeter
P24 When the source logic is used, a common terminal 24Vdc is connected. 24Vdc - 100mA
Multifunction programmable open collector output. Standard default settings
detect and output speed reach signal output frequencies. Open collector output:
out The NO terminal is an isoelectric output terminal. It is insulated from the CC 24Vdc - 50mA
NO terminal. Pulse train output
Note 2)| These terminals can also be used as multifunction programmable pulse train 10mA or more
output terminals.
Multifunction programmable relay contact output. 250Vac - 1A: at resistance load
';S Contact ratings: 250Vac - 2A (cose = 1), 30Vdc - 1A, 250Vac - 1A (cose = 0.4). 30Vdc - 0.5A, 250Vac - 0.5A
Note 2)| Standard default settings detect and output low-speed signal output frequencies. (cose = 0.4)
FLA Multifunction programmable relay contact output. .
FLB Contact ratings: 250Vac-1A (cos = 1), 30Vdc-0.5A, 250Vac-0.5A (coso = 0.4). 250Vac - 1A: at resistance load
FLC Detects the opertion of the inverter's protection function. Contact across FLA-FLC is 30Vdc - 0.5A, 250Vac - 0.5A

closed and FLB-FLC is opened during protection function operation.

(coso=0.4)

Solid wire : 0.3 to 1.5 (mm?2)
Stranded wire :
0.3to 1.5 (mm?)
(AWG22 to 16)
Sheath strip length : 6 (mm)

Screwdriver:
Small-sized flat-blade screwdriver
Blade thickness:

0.4 mm or less
Blade width: 2.5 mm or less

Note 1: By changing parameter setting, this terminal can also be used as a multifunction programmable
contact input terminal.
When the inverter is used in a sink logic configuration, a resistor (4.7k2 at 0.5W) should be
inserted between the P24 and VIA/VIB terminals
Also, the slide switch for the VIA terminal needs to be turned to the V position.

Note 2: Multifunction output terminals to which two different functions can be assigned.

@0peration frequency parameter

Function

FLC | Operation frequency
of operation panel

Adjustment range
LL-ut

) Function Description

What are parameters?

Each “setting item” that determines the control (operation) of an inverter is called a parameter.

For example, the connection meter selection parameter (title /75L) is adjusted to set the connection meter, the
acceleration time parameter (title AL L) is adjusted to change the acceleration time, and the maximum
frequency parameter (title FH ) is adjusted to modify the maximum frequency.

For the function you want to use, check the necessary parameter(s).

Defaultsetting | Remarks

@Four automatic functions

Title Function Adjustment range Defaultsetfing| Remarks

RuM | History function

_D\sﬁlays parameters in groups of five
in the reverse order to that in which

m Adjustment range Delzuhseﬁing
0:- o

their settings were changed.
* (Possible to edit)
AL ¢ | Automatic 0: Disabled (manual) (o]
acceleration/ 1: Automatic
deceleration utomatic (only at acceleration)
AU | Automatic torque isabled 0o
boost \utomatic torque boost + auto-tuning
lector control + auto-tuning
nergy saving + auto-tuning
AuM | Automatic function isabled o

setting

4: 4-20 mA current input operation

@0ther hasic parameters

Title Function

Crgd | Command mode

Adjustment range
Terminal board

Defulsling| Remarks
1

selection 1: Operation panel
Fr0g | Frequency setting | O: Built-in potentiometer o
mode selection 1 1A
1B
peration panel
erial communication
IP/DOWN from external contact
6: VIA + VIB (Override)
FrsL | Meter selection 0: Output frequency o

9: Motor cumulative load factor
10: Inverter cumulative load factor|
111 PBR (orakingreactor) cumultive oad facor
12: Frequency setting value (after PID)
13: VIA Input value

14: VIB Input value

15: Fixed output 1 (Output current: 100%)
16: Fired output 2 (Output current: 50%)
17 Faedouput 3 (Other then the ovput crren: 1009%)
18: Serial communication data
19: For adjusments (I FTset value s displayed)

k4P | Default setting
1: 50Hz default setting
2: 60Hz default setting
3: Default setting (Initialization)
4: Trip record clear
5: Cumulative operation time clear
6: Initialization of type information
7: Save user-defined parameters|
8. Call user-defined parameters
9. Cumulative fan operation time re-cord clears
Fr Forward/reverse 0: Forward run [0}
run selection 1: Reverse run
(Operation panel) | 2: Forward run (F/R switching possible)
3: Reverse run (F/R switching possible)
ACLC | Acceleration time 1 | 0.0-3200(s) 10.0
dEL | Deceleration time 1 | 0.0-3200(s) 100
FH imum frequency | 30.0-500.0(Hz) 80.0
o 50(WP)
UL | Upper limit frequency | 0.5— FH (Hz) 60(WN)
Le Lower limit frequency | 0.0— UL (Hz) 0.0
50(WP)
wh Base frequency 1 25-500.0(Hz) 60(WN)
wbu | Basefrequency voltage 1 | 50-330 (240V class)(V) 230/
50-660 (500V class)(V) 460
Pt VI/F control mode 0: V/F constant 2
selection 1 1: Variable torque
2: Automatic torque boost control
3: Vector control
4: Automatic energy-saving
5: Dynamic automatic energy-saving
(for fans and pumps)
6: PM motor control
wb Torque boost value 1 | 0.0-80.0(%) 32’::::;;
EHr 1 10-100(%/A) 100
oLn | Electronicthermal [seting]  Type [ %% [oLstall | O
protection [0 | Valid_| Invalid
characteristic [ 1 | standarg | Valid | Vaiid
selection *2 | 2 | motor | Invalid | Invalid
3 Invalid | Valid
| 4] Valid | Invalid
[ 5 | vemotor | Valid | Vaiid
[ 6 |(Specimoton|invarig | Invalid
7 Invalid | Valid
S~ { | Preset-speed operation| &L — Lt (Hz) 0.0
to S~ 7 | frequency 1~7
F--- | Extended p: — —
Gr. U | Automatic edit function | —— —

FA_ | Meter adj

(Huw to read the monitor display?)

To @ ELCLIEINERTIGETSS Nearly 200 parameters

For further information about extended parameters, refer to
the Toshiba Schneider Inverter Corporation Web page:
http://www.inverter.co.jp/

Monitor display LED ( \

The LEDs on th ti | display the followi -
syvibolstosirﬁi?cateeo;s:t?of:a:gr;)earan!lseﬁez. ¢ oloning ‘Aa‘ © ‘ ° ‘Dd‘Ee‘ 7 ‘Gg‘ i ‘ o ‘ U ‘ ! ‘JJ ‘Kk‘l‘l‘
LED (number) (FlelcleclafelFle[n[mn] ] [u] " c]
[o]1[2]3]4]5]6[7[8[9][-] [Mm[Nn|O [ o [Pp|[Qq|[Rr[Ss|Tt[Uu|W |[Ww|xX|Yy][2z]
(o] ilef[s[«[s[s[ 1][a]a[-] [a]lrnlale[pPlal-|s[elul| | s

uondiasag uonoung .
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(Q 1 How can | use the inverter immediately?

H l Just connect the power supply and the motor, and you can use this inverter series
immediately.

You can use the RUN and STOP keys and the frequency setting
potentiometer to easily operate the inverter. You can also make
adjustments easily using the automatic setting functions.

Example of wiring VF-S11

« Automatic acceleration/deceleration: Automatically adjusting
acceleration or deceleration time according to the load.

« Automatic torque increase: Automatically improving the motor
torque according to the load.

* Automatic function setting: Selecting the inverter operation

\ method.

([] 2 What can | do if | forget what | have programmed?

H 2 The inverter includes the capability of searching for changed settings. Also, you the inverter
can be reset to its default settings by following the steps below.(User parameter group)

(1) Change setting retrieval (St ): Automatically retrieves and displays only the parameters differing from the default setting.
You can confirm the changed parameters.

b @ P

Pressing the MODE key,
and pressing the DOWN key ...

}ENT@}

Pressing the ENTER key and
then the UP key ...

(2) Standard default setting: By setting the parameter & %P to 3, all
parameters can be returned to the those factory default settings.

(Except parameters £, Fy SL.F 10T, FHY W3- FY I3,
FEES and FEBLD)

(8) Saving/invoking a user-defined setting: To save a parameter setting
you have made, set the parameter &= %/ to 7. To return a
parameter setting you changed to its original setting you ~

[0 3 How can | change the frequency by contact input in
combination with a PLC (programmable controller)?

H 3 Incorporating a standard 15-step speed function, this inverter series allows you to change
the frequency by setting parameters and using contact input.

Multi-step contact input signal samples
O :ON - : OFF (Speed command other than a preset-speed becomes effective when all contacts are OFF.)

5 " Preset-speed
o rermiral 234567 [8]9 [10][11[12]13]14]15 VF-S11
- sicc[o|[—|o[-|o|-]o[-|o|-|o[-[o|-|O
- s2cc[— [0 |O[-[-|O0 ][O~ olo[-|-]o]o
s s36C|—|—|—|O0|O|O|O[— —[=-lololo]o
Resco|— |- |- |- [—-[-[-]oloJoloJolo]o]oO

You can change the frequency using contact input.
Parameter Setting
Sr 1 (Preset-speed operation frequency1)

Lower limit frequency-Upper limit frequency

Sr 7 (Preset-speed operation frequency7)

Lower limit frequency-Upper limit frequency
F 287 (Preset-speed operation frequency8)

Lower limit frequency-Upper limit frequency
F294 (Preset-speed operation frequency15)

F 1 {4 (Input teminal Selection4)
F 115 (Inputteminal Selection5)

F 16 (Input teminal Selection6)
F 113 (Input teminal Selection3)

Lower limit frequency-Upper limit frequency
& (Preset-speed command 1)
7 (Preset-speed command 2)
B (Preset-speed command 3)
9 (Preset-speed command 4)

saved as a default, set the parameter £ 4F'to 5. )

[04 How can | get a large torque? )

H 4 This inverter series ensures a torque of 200% or more from low speeds by
utilizing Toshiba's sensorless vector control.
Enable the sensorless vector control for a load that requires high starting or low speed torque.

You need to set the following 3 parameters first. (1) For the same capacity as the inverter with the 4P Toshiba
standard motor, it is not necessary to set the motor constants.
(2) Autotuning F~38 =2
When the inverter is operated for the first time after auto tuning,
a motor can be set a

F“ {5 : Motor rated current (A)
F 5 : Motor no-load current (%)
F {7 : Motor rated speed (min~')

(3) The motor can be operated with higher accuracy by setting

To use sensorless vector control the following constants:

1. When automatic torque increase jFL.¢== { is set, all the F 3 1: Slip frequency gain (%)
sensorless vector controls and motor constants are set F |02 : Automatic torque boost value (%)
at one time. F 18 : Speed control respon ficient

2. Set V/F control mode selection Pk =3 (Vector : Speed coniro esp.o. € coe- .ce

\ control). Set the motor constant. F Y {9 : Speed control stability coefficient

AN

4 (5 How do | start/stop a motor by external contacts, and
control the frequency by a current signal or a voltage signal.

H 5 To control the inverter by external contacts and a analog signal.
(4-20mA or 0-10Vdc signal)

HP to be ch d MEAGA (C d mode selection) is a |
Parameter Setting to determine the source of the operation signal.

£10d (Command mode selection) 0 (Terminal board) For performing run/stop through a terminal

FOg (Frecuency seting mode selection) 1 (VIA) or 2 (VIB) — setto O (terminal board).

For performing run/stop with RUN/STOP key on the

panel — setto 1 (panel).

Example of wiring  vF-s11

M Fr0o (Frequency setting mode selection) is a

Power supply parameter to determine the place for providing
frequency command.
Run/Stop .
Set the parameter to 1 to issue a frequency command by
420 mhdo f (voltage signal) from the VIA terminal
current signal means of a current (voltage signal) from the terminal,

or set it to 2 to issue a frequency command by means of a
voltage signal from the VIB terminal.
— To be set on O (Built-in potentiometer).

(0-10 Vde
voltage signal)

- J

(Q 6 Why do other devices malfunction due to noise? )

ﬂ 6 Using PWM control, this inverter series generates noise that may affect nearby
instrumentation and electronic equipment.

Noise is classified by propagation route into
transmission noise, and radiation noise.
Take the following counter measures for noise which
affects other equipment:
® Separate the signal cables from the power cables €
. . . - round
with sufficient distance. separately as [
o |nstall noise filters. required

eparate by 30 cm or
ore. When enclosing

PR Noise Fil parate them with a
S oise Fier e

* For noise reduction, every VF-S11 series of inverter comes = ‘wist the signal cables.

standard with a noise filter built in on the input side.
. . . - . I ri

@ Use twisted-pair shielding cables for weak electric i merer

circuits and signal circuits, and be sure to ground Separate grounding
o Ve =

one end of the shielding. -~ 4§k Noise Filter |

@ nstall the inverters separately from other equipment. T

~ . . . Control panel frame.
N ® Cover the inverters and their cables with metal

conduit tubes and metal control panels, and ground poit
these covers. e
® EMC plate is attached for measures of radiation
noise.

Metal conduit tube,
shielding cable,

ol
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en studying how to use our inverte

Leakage current

This inverter uses high-speed switching devices for PWM control.

When a relatively long cable is used for power supply to an inverter, current may leak
from the cable or the motor to the ground because of its capacitance, adversely
affecting peripheral equipment. The intensity of such a leakage current depends on
the PWM carrier frequency, the lengths of the input and output cables, etc., of the
inverter. To prevent current leakage, it is recommended to take the following
measures.

[Effects of leakage current]
Leakage current which increases when an inverter is used may pass through the
following routes:
Route (1) ... Leakage due to the capacitance between the ground and the noise filter
Route (2) ... Leakage due to the capacitance between the ground and the inverter
Route (3) ... Leakage due to the capacitance between ground and the cable connecting
the inverter and the motor
Route (4) ... Leakage due to the capacitance of the cable connecting the motor and an inverter in
another power distribution line
Route (5) ... Leakage through the grounding line common to motors
Route (6) ... Leakage to another line because of the capacitance of the ground
Leakage current which passes through the above routes may cause the following
trouble.
@Malfunction of a leakage circuit breaker in the same or another power
distribution line
@Malfunction of a ground-relay installed in the same or another power distribution
line
@Noise produced at the output of an electronic device in another power
distribution line
@Activation of an external thermal relay installed between the inverter and the
motor, at a current below the rate current

ELCB  Noise filter

Power supply

Leakage current flow routes

[Measures against effects of leakage current]
The measures against the effects of leakage current are as follows:
1) Measures to prevent the malfunction of leakage circuit breakers

(1) Decrease the PWM carrier frequency of the inverter. This inverter allows you
to decrease the frequency up to 2.0kHz. Note)

(2) Use radio-frequency interference-proof ELCBs (manufactured by Toshiba
Schneider Inverter Corporation) as ground-fault interrupters in not only the
system into which the inverter is incorporated but also other systems. When
ELCBs are used, the PWM carrier frequency needs to be increased to operate
the inverter.

(3) When connecting multiple inverters to a single ELCB, use an ELCB with a
high current sensitivity or reduce the number of inverters connected to the
ELCB.

2) Measures against malfunction of ground-fault relay:

(1) Decrease the PWM carrier frequency of the inverter. This inverter allows you
to decrease the frequency up to 2.0kHz. Note)

(2) Install ground-fault relays with a high-frequency protective function (e.g.,
Toshiba CCR12 type of relays) in both the same and other lines. When ELCBs
are used, the PWM carrier frequency needs to be increased to operate the
inverter.

3) Measures against noise produced by other electric and electronic systems:

(1) Separate the grounding line of the inverter from that of the affected electric
and electronic systems.

(2) Decrease the PWM carrier frequency of the inverter. This inverter allows you
to decrease the frequency up to 2.0kHz. Note)

4) Measures against malfunction of external thermal relays:

(1) Remove the external thermal relay and use the electronic thermal function of
the inverter instead of it. (Unapplicable to cases where a single inverter is used
to drive more than one motor. Refer to the instruction manual for measures to
be taken when thermal relays cannot be removed.)

(2) Decrease the PWM carrier frequency of the inverter. This inverter allows you
to decrease the frequency up to 2.0kHz. Note)

Note) If the carrier frequency reduce, the acoustic noise caused by the motor increase.

5) Measures by means of wiring and grounding

(1) Use a grounding wire as large as possible.

(2) Separate the inverter's grounding wire from that of other systems or install the
grounding wire of each system separately to the grounding point.

(8) Ground (shield) the main circuit wires with metallic conduits.

(4) Use the shortest possible cables to connect the inverter to the motor.

(5) If the inverter has a high-attenuation EMI filter, turn off the grounding capacitor
detachment switch to reduce the leakage current. Note that doing so leads to a
reduction in the noise attenuating effect.

Ground fault

Before begining operation, thoroughly check the wiring between the motor and the
inverter for incorrect wiring or short circuits. Do not ground the neutral
point of any star-connected motor.

Radio interference

The inverter may cause radio-frequency interference if an audio system is installed in
proximity to it. In the event of radio-frequency interference, its effects can be reduced
by inserting a noise suppressing filter (optional) on the power supply side of the
inverter or by shielding the motor connecting cables with conduits or the like. Contact
us for further information.

Power factor improvement capacitors

Do not install a power factor improvement capacitors on the input or output side of
the inverter.

Installing a power factor improvement capacitor on the input or output side causes
current ining harmonic to flow into the capacitor, adversely
affecting the capacitor itself or causing the inverter to trip. To improve the power
factor, install an input AC reactor or a DC reactor (optional) on the primary side of
the inverter.

Installation of input AC rectors
These devices are used to improve the input power factor and suppress high
harmonic currents and surges. Install an input AC reactor when using this inverter
under the following conditions:
(1) When the power source capacity is 200kVA or more, and when it is 10 times
or more greater than the inverter capacity.
(2) When the inverter is connected the same power distribution system as a
thyristor-committed control equipment.
(8) When the inverter is connected to the same power distribution system as that
of distorted wave-producing systems, such as arc furnaces and large-capacity
inverters.

When wiring the inverter

Wiring precautions

Installing a molded-case circuit breaker [MCCB]

(1) Install a molded-case circuit breaker (MCCB) on the inverter's power supply
input to protect the wiring.

(2) Avoid turning the molded-case circuit breaker on and off frequently to turn on/off
the motor.

(3) To turn on/off the motor frequently, close/break the control terminals F (or R)-

Installing a magnetic contactor [MC] [primary side]

(1) To prevent an automatic restart after the power interruption or overload relay has
tripped, or actuation of the protective circuit, install an electro-magnetic contact in
the power supply.

(2) The inverter is provided with a failure detection relay (FL), so that, if its contacts
are connected to the operation circuit of the magnetic contactor on the primary
side, the magnetic contactor will be opened when the protective circuit of the
inverter is activated.

(8) The inverter can be used without a magnetic contactor. In this case, use an
MCCB (equipped with a voltage tripping device) for opening the primary circuit
when the inverter protective circuit is activated.

(4) Avoid turning the on and off frequently to turn on/off the
motor.

(5) To turn on/off the motor freq ly, close/break the control i F (or R)-
CC.

Installing a tic contactor [MC] [ dary side]

(1) As a rule, if a magnetic contactor is installed between the inverter and the motor,
do not turn of ON/OFF while running. (If the secondary-side contactor is turned of
ON/OFF while running, a large current may flow in the inverter, causing inverter
damage and failure.)

(2) A magnetic contactor may be installed to change the motor or change to the
commercial power source when the inverter is stopped. Always use an interlock
with the magnetic contactor in this situation so that the commercial power supply is
not applied to the inverter's output terminals.

Y

External signal

(1) Use a relay rated for low currents. Mount a surge suppressor on the excitation
coil of the relay.

(2) When wiring the control circuit, use shielded wires or twisted pair cables.

(3) Because all of the control terminals except FLA, FLB and FLC are connected to
electronic circuits, insulate these terminals to prevent them from coming into
contact with the main circuit.

Installing an overload relay

(1) The VF-S11 inverter has an electronic-thermal overload protective function.
However, in the following cases, the thermal relay operation level must be adjusted
or an overload relay ing the motor's characteristics must be installed
between the inverter and the motor.

(a) When using a motor having a rated current value different from that of the
equivalent.
(b) When driving several motors simultaneously.

(2) When using the inverter to control the operation of a constant-torque motor (VF
motor), change the protective characteristic of the electronic thermal relay
according to the setting of the VF motor.

(3) In order to adequately protect a motor used for low-speed operation, we
recommend the use of a motor equipped with a embedded thermal relay.

(Nonremwinn activation
type brake
MC2

B

Power MC1
-
supply

Runstop

When changing the motor speed

Application to standard motors

Vibration

‘When a motor is operated with an industrial inverter, it experiences more vibrations
than when it is operated by the commercial power supply. The vibration can be
reduced to a negligible level by securing the motor and machine to the base firmly.
If the base is weak, however, the vibration may increase at a light load due to
resonance with the mechanical system.

Reduction gear, belt, chain

Note that the lubrication capability of a reducer or a converter used as the interface
of the motor and the load machine may affected at low speeds.

When operating at a fr i ing 60 Hz or higher, power transmission
mechanisms such as reduction gear, belts and chains, may cause problems such as
production of noise, a reduction in strength, or shortening of service life.

Frequency
Before setting the maximum frequency to 60 Hz or higher, confirm that this
operating range is acceptable for the motor.

Application to special motors

Gear motor
When using an industrial inverter to drive a gear motor, inquire of the motor
about its i peration range, since | peed operation of a

gear motor may cause insufficient lubrication.

Toshiba Gold Motor (High-efficiency power-saving motor)
Inverter-driven operation of Toshiba Gold Motors is the best solution for saving
energy. This is because these motors have improved efficiency, power factor, and
noise/vibration reduction characteristics when compared to standard motors.

Pole-changing motor

Pole-changing motors can be driven by this inverter. Before changing poles,
however, be sure to let the motor come to a complete stop.

SI3J43AUI INO JO SJaSN 0] .

Hight-pole-count motors

Note that hight-pole count motors(8 or more poles), which may be used for fans,etc.,
have higher rated current than 4-pole moters.

The current ratings of multipole motors are relatively high. So, when selecting an
inverter, you must pay special attention to its current rating so that the current rating
of the motor is below that of the inverter.

Single-phase motor

Because single-phase motors are equipped with a centrifugal switch and capacitors
for starting, they cannot be driven by an inverter. If only a single-phase, power
system is availabls a 3-phase motor can be driven by using a single-phase input
interter to convert it into a 3-phase 200V output. (A special inverter and a 3-phase
motor are required.)

Braking motor

When using a braking motor, if the braking circuit is directly connected to the
inverters's output terminals, the brake cannot be released because of the lowered
starting voltage. Therefore, when using a braking motor, connect the braking circuit
to the inverter's power supply side, as shown in the figure below. Usually, braking
motors produce larger noise in low speed ranges.

Note: In the case of the circuit shown on the left, assign the function of detecting low-
speed signals to the RY and RC terminals. Make sure the parameter F130 is
set to 4 (factory default setting).

14
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Selecting the capacity (model) of the inverter

Capacity

Refer to the applicable motor capacities listed in the standard specifications.

When driving a high-pole motor, special motor, or multiple motors in parallel, select
such an inverter that the sum of the motor rated current multiplied by 1.05 to 1.1 is
less than the inverter's rated output current value.

Acceleration/deceleration times

The actual acceleration and deceleration times of a motor driven by an inverter are
determined by the torque and moment of inertia2 of the load, and can be calculated
by the following equations.

The acceleration and deceleration times of an inverter can be set individually. In any
case, however, they should be set longer than their respective values determined by
the following equations.

- — UM+IL) X AN

Acceleration time | ta 9.56 X (TM—T0) (sec))

ta= UMHIL X AN
9.56 % (TB+TL)

JM : Moment of inertia of motor (kge.m?)
JL : Moment of inertia of load (kge.m?)
(converted into value on motor shaft)
AN : Difference i rotating speed between before and
after acc. or dce. (min. ")
- TL : Load torque (Ne.m)
Conditions TM : Motor rated torque x 1.2-1.3 (Ne.m) ... V/f control
+ Motor rated torque x 1.5 (Ne.m)
.. Vector operation control
TB : Motor rated torque x 0.2 (Ne.m)
When a braking resistor or a braking resistor unit is used: )
Motor rated torque x 0.8-1.0 (Ne.m)

Deceleration time (sec)

Allowable torque characteristics

When a standard motor is combined with an inverter to perform variable speed
operation, the motor temperature rises slightly higher than it normally does during
commercial power supply operation. This is because the inverter output voltage has
a sinusoidal (approximate) PWM waveform. In addition, the cooling becomes less
effective at low speed, so the torque must be reduced according to the frequency.
When constant-torque operation must be performed at low speeds, use a Toshiba VF
motor designed specifically for use with inverters.

[An example of V/f 200 [T 1T
control at a base 180 ‘ ‘ ‘
frequency of 60 Hz] Maximum torque

160 ——

Maximum allowable confinuous torque

Torque (%) (See Note 1.)
3
8

%510 20 30 40 50 60 70 80
Output frequency (Hz)

Note 1. 100% of torque refers to the amount of torque that the motor produces
when it is running at a 60Hz-synchronized speed. The starting torque is
smaller in this case than that required when power is supplied from a
commercial power line. So, the characteristics of the machine to be
operated need to be taken into consideration.

Note 2. The maximum allowable torque at 50Hz can be calculated approximately by
multiplying the maximum allowable torque at a base frequency of 60Hz by
0.8.

To users of our inverters

Starting characteristics

When a motor is driven by an inverter, its operation is restricted by the inverter's
overload current rating, so the starting characteristic is different from those obtained
from commercial power supply operation.

Although the starting torque is smaller with an inverter than with the commercial
power supply, a high starting torque can be produced at low speeds by adjusting the
V/f pattern torque boost amount or by employing vector control. (200% in
sensorless control mode, though this rate varies with the motor characteristics.)
When a larger starting torque is necessary, select an inverter with a larger capacity
and examine the possibility of increasing the motor capacity.

armonic current and influence to power supply

Harmonics are defined as sinusoidal waves that is multiple freguency of commercial
power (base frequency: 50Hz or 60Hz). Commercial power including harmonics
has a distorted waveform.

Some electrical and electronic devices produce distorted waves in their rectifying
and smoothing circuits on the input side. Harmonics produced by a device influence
other electrical equipment and facilities in some cases (for example, overheating of
phase advancing capacitors and reactors).

Measures for suppressing higher harmonics

No Measures
1 | Connecting a The leakage of a harmonic current from an inverter can be
reactor restricted by connecting an input AC reactor (ACL) on the
input side of the inverter or a DC reactor (DCL) to the DC
section of the inverter.
A PWM converter that shapes the waveform of an input
current into a substantially sinusoidal waveform. The leakage
of a harmonic current from a power supply can be restricted

2 |Connecting a
higher harmonic
suppressing

unit (SC7) by connecting a harmonic suppressing unit (SC7).

3| Conectinga igher A harmonic current can be absorbed by the use of a phase
hamoniosuppressing | advancing capacitor unit composed of a phase advancing
phase advancing capacior| capacitor and a DC reactor.

4 | Multi-pulse For delta-delta connection and delta-Y connection

transformers, the effect of 12 pulses can be obtained by
distributing the load evenly, and thus currents containing fifth-
order and th-ord can be .
Harmonic currents can also be suppressed by the use of
passive (AC) and active filters.

operation of
transformation

5 | Other measures

!

@l Optional external devices

® EMC
noise filter

@ DC reactor
(bcL)

@ Braking
resistor

Power supply

Molded-cace circuit
breaker (MCCB)

Magnetic
contactor (MC)

@ Input AC reactor
(ACL)

® High-attenuation
radio noise filter

(@ Zero-phase reactor
ferrite core-type radio
noise filter

® EMC plate

(attached as standard)
(® Conduit pipe
attachment kit

Zero-phase reactor
ferrite core-type radio
noise filter

Motor-end surge
voltage suppression filter
(for 500V class only)

Motor

Input AC reactor (ACL)

DC reactor (DCL)

Function and purpose

Used to improve the input power factor, reduce the
harmonics, and suppress external surge on the inverter
power source side. Install when the power capacity is
200 kVA or more and 10 times or more than the
inverter capacity or when a distorted wave generation
source such as a thyristor unit or a large-capacity
inverter is connected in the same distribution system.

Effect

Suppression of harmonic | Supression
Reactor type ipurenen S

[ower 2 \opgy3 7 oress| Other model [surge

Input ACreactor | O 0 0 [¢)

DC reactor | O Large O O Large x

Olarge : Large effective. O: effective. X ineffective
Generally, a DC reactor improves the power factor more
than a DG reactor. When the inverter is used along with
equipment for which a high degree of reliabiliy is
required, an input AC reactor capable of suppressing
external surges should be used along with a DG reactor.

| Refer to

P17

High-attenuation
radio noise filter
(NF type)

These types of filters are not necessary because all single-

phase 240V or 3-phase 500V models have a built-in EMI

noise filter, conforming to Class A, as standard. But install

these filters if necessarily of noise reduction move and more.

« Effective to prevent interference in audio equipment used
near the inverter.

* Install on the input side of the inverter.

* Provided with wide-range attenuation characteristics from
AM radio bands to near 10MHz.

« Use when equipment readily affected by noise is installed in
the peripheral area.

P18

Zero-phase reactor
ferrite core-type
radio noise filter

 Effective to prevent interference in audio equipment
used near the inverter.

 Effective in noise reduction on both input and output
sides of the inverter.

+ Provided with attenuation characteristics of several dB
in frequencies from AM radio bands to 10MHz.

« For noise countermeasures, insert on the secondary
side of the inverter.

P18

Radio noise reduction filter

EMC
noise filter
(Compliant with
European standards)

A high-attenuation compact EMI noise filter that can be
Foot-mounted and Side-mounted. With this filter on, the
inverter complies with the following standards.

Three phase 240V model;
ENS501 1:Class A, Group 1 Motorcomecting cablelngth: 5 m orles)
And EN5501 1: Clss B, Group 1 (Motorcomecting cablelength 1 m orless)

Single phase 240V, three-phase 500V modes:
EN5501 1: Clas B, Group 1 (Molor comnecting cabl length: 20 m or less)
And EN55011: Class A, Group 1 (Motor connecting cable length: 50 m or less)

Soon to
b

e
released

®

EMC plate
(attached as standard)

A steel plate used to connect shielded earth wires from
inverter's power cables or to connect earth wires from
external devices.

(R

Braking resistor

Use when rapid deceleration or stop is frequently required or when itis
desired to reduce the deceleration time with large load. This resistor
consumes regenerative energy during power generation braking.

+ Braking resistor - With (resistor + protective thermal relay) buit in

P19

Motor-end surge
voltage suppression filter
(for 500V class only)

Use an insulation-reinforced motor or install the surge
voltage restraint filter to prevent degrading motor
insulation caused by surge voltage generation depending
on cable length and wiring method, or use of a 400V
class motor driven with an inverter.

P18

Conduit pipe
F kit

Attachment kit used for conformance to NEMA TYPE1.

DIN rail kit

Available for the 2.2kW (or 1.5kW) or less.
(Model: DINOO3Z, DINOO5Z)

Soon to
b

e
released

Parameter writer

Use this unit for batch read, batch copy, and batch writing
of setting parameters. (Model: PWU0O12)

Extension panel

Extended operation panel kit provided with LED
indication section, RUN/STOP key, UP/DOWN key,
Monitor key, and Enter key. (Model: RKPOO12)

P19

RS232C

This unit allows you to connect a personal computer to
inverters for data communicati

converter cable

(Model: RS20035)

Internal RS485
communication
circuit board

This unit allows you to connect a personal computer to
multiple inverters for data transfer.
(Model: R$40032)

RS485
communication
converter unit

This unit allows you to connect a personal computer to
multiple inverters for data transfer.
(Models: R$4001Z, R$40022)

P20

Remote panel

“This panel includes a frequency meter,  frequency regulator and
RUN/STOP (forward/reverse run)switches. (Model: CBVR-7B1)

$39IA3P |eUIA)Xa JeuondQ .
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m External dimensions and connections

Input AC reactor
(ACL)

VFS11

High-attenuation
radio noise filter
(NF type)

m External dimensions and connections

Note:(1) Noise filter should be connected
to the inverter main circuit primary-
side.

(2) Output cable should be kept away
from the input cable.

. AC reactor
G Terminal box with cover 1
—— / N _Yl X 5
i P Power Vv G
source W] 17
az::x: R i ol o
] 1] —
o
L AG reactor
I u X
%ﬁ M1 = £ jﬂ g power | ] 10 Y
J— - E%r [ —— “{4-Fholes |_E | source y/| |y x
Fig. A Fig. B
Model Rati Inverter tyj L (mm) S i mru"lfl'
ode! atin nverter type S | Terminals
. U AlB[c|[Dp|[E[F[G|E (kg)
PFLS2002S | 1-phase 240V -2 0A50/60Hz | VFS11S-2002PL Moww| 80 | 55 | 115 | 63 | 45 | 5 | 45 Harmonica & 0.85
PFL2001S | 3-phase 240V -1.7A-50/60H | VFS11-2002PM 105 | 65 | 115 | 90 | 55 | 5 | 40 Harmonics o 1.0
PFL2005S | 3:phase 240V -5.5A50/60Hz | Vot 1asoaam . 105 | 65 [ 115 [ 90 | 55 [ 5 [40 | a5 1.2
PFL2011S | 3-phase 240V-11A5060Hz | Vet 1 g omgra 22 W 130 | 70 | 140 [ 115| 60 | 5 | 50 Harmonice, 23
PFL2018S | 3phase 240V-18A50/80H2 | Vea11oonts 2022pL 130 | 70 | 140 | 115 | 60 | 5 | 50 terminal M- 25
PFL2025S | 3-phase 240V -25A-50/60Hz | VFS11-2055PM 125 | 100 | 130 | 50 | 83 | 7 torminal M4 2.6
PFL2050S | 3-phase 240V -50A-50/60Hz | VFS11-2075, 2110PM 155 | 115 | 140 | 50 | 95 | 7 | — | g s 34
PFL2100S | 3-phase 240V -100A50/60Hz | VFS11-2150PM 230 | 150 [ 210 | 60 | 90 | 8 | — Harmonice 8.2
PFL4012S | 3-phase 500V -12.5A50/60Hz | VFS11-4004~4037PL 125 | 95 | 130 | 50 | 79 | 7 | — Harmonica 2.3
PFL4025S | 3-phase 500V -25A-50/60Hz | VFS11-4055~4110PL 155 | 110 | 155 | 50 | 94 | 7 B [terminal M4 49
PFL4050S | 3-phase 500V -50A-50/60H | VFS11-4150PL 155 | 140 | 165 | 50 | 112 | 7 | — RN 6.6
Note: PFLS2002S has 4 terminals.
Te al b
DC reactor . withcover
— T Name plate
(bcL) 5 _ ‘
T T
1
x|
W AsxSslonecyi hole (DCLS-QOO‘Q) b 1 L
4.4 x 6 slotted hole (DCL-2007) i
X NI ‘ Y
Fig. A w 45 D
Terminal box Fig. B
pith cover DC reactor
N
NI S N
/] PA
AT IR PA/+
=T+ TPo Power S
'.—‘“'. source T W
AN
< N, VF-S11
Fig.C
Rated Di mm E Approx.
Model | current Inverter type () % Terminals weight
(A) W H[D | x|y |[d]|[d]|S (kg)
DCL-2002 2 | VFS11-2002PM 59 | 37 | 35 | 51 V1.25-3.5 0.2
DCLS-2002 | 25 | VFS115-2002PL 79 | 50 | 44 | 66 —|—]A V1.25-35 0.6
DCL-2007 7 | Vel iSoeeam o 92 | 65 | 70 | 82 —|— V2-35 1.2
DCL-2022 14 |VES11 2018, 2020PM so ol so |7t jee [— || M4 2.2
- VFS11-2037PM
DCL2037 | 225 [yEsiizoarem o 86 [110] 85 | 71 | 70 M4 25
DCL-2055 38 | VFS11-2055PM 75 [130 [ 140 | 50 | 85 | 85 | 55 M5 1.9
DCL2110 75 | VFS11-2075~2110PM 100 [ 150 | 150 | 65 | 85 | 95 | 55 | C M6 2.4
DCL-2220 | 150 |VFS11-2150PM 117 [ 170 [ 190 | 90 | 90 | 130 | 60 M8 4.3
DCL-2007 7 | VFS11-4004~4015PL (no| 92 | 65 | 70 | 82 A V235 1.2
DCL-2022 14 | VFS11-4022, 4087PL (voy| 86 [ 110 80 | 71 |64 | —| —| B M4 2.2
DCL4110 38 | VFS11-4055~4110PL 95 | 150 | 165 | 70 | 90 | 105 | 60 M5 30
DCL4220 75 | VFS11-4150PL 105 | 160 | 185 | 80 | 100 | 130 | 85 | © m8 3.7

Note: VFS11-4004PL-4037PL are used DC reactor for 240V class.

Rated Dii (mm) Approx.
Reactor :
current Inverter type weight
model e AlB|cC|EJF[G R]J]Kk[m[N]P]| "id
NF300SAMJ | 5 | VFS11-2002PM~VFS11-2007PM | 10
! VFS11-2015PM, VFS11-2022PM
NFSOTSAMW | 15 1745 160 | 145 | 110 | 80 | 32 45 M4
NF3020AMJ | 20 | VFS11-2037PM 70 | 20 055 M4 16
NF3030AMJ | 30 | VFS11-2055PM
NF3040AMJ | 40 | VFS11-2075PM 2175/ 200 | 185|120 | 90 | ,, 43 M5 2.7
NF3050AMJ | 50 | VFS11-2110PM 267.5) 250 | 235 | 170 | 140 90 | 5 [ 60 |oee | ws 46
NF3080A-MJ 80 VFS11-2150PM 294.5 280 | 260 | 170 | 150 | 87 | 100 65 ) Mé 70
NF3010CMJ | 10 | VFS11-4004~4037PL 14
NF3015C-MJ 15 VFS11-4055PL 1745 160 | 145 | 110 | 80 | 32 45 M4
NF3020CMJ | 20 | VFS11-4075PL 70 | 20 05.5 M4 16
NF3030CMJ | 30 | VFS11-4110PL
1775 900 | 185 | 120 | 90 | 44 43 I
NF3040CMJ | 40 | VFS11-4150PL 2175 M5 2.7
Note: Every inverter with a model number ending in-PL comes standard with a built-in noise filter almost equal in size and performance to this filter.
Zero-phase reactor \e0+e o 18
ferrite core-type Zero-phase reactor
radio noise filter - VF-S11
g
7 14 slotted hole E,L_ Power 2 3
.84 source Tw
Motol
Wass 47 r
7 23t
E%J e
150 Input or output cable sould be coiled over 4-times.
Model: RC5078 RC5078 is recommended for the models
’ 4.0kW or less.
Unit: mm
Motor-end surge Connections
VOltage suppreSSIOn VF-S11 Motor-end surge voltage

filter
(for 500V class only)

suppression filter

MMeasures to protect motors against surge voltages

In a system in which a 500V-class general-purpose motor is operated with a voltage PMW inverter

that uses an ultra high-speed switching device (such as an IGBT), surge voltages may be produced

and deteriorate the insulation of motor coils, depending on the cable length, wiring method, cable

constant, and so on. Here are some examples of measures against surge voltages.

(1) Use motors with a high dielectric strength.

(2) To suppress surge voltages, install an AC reactor (an input reactor may be used instead. For the
application, contact your Toshiba dealer) or a surge suppression filter on the output side of the
inverter.

- e Approx.

Motor-end surge voltage Di (mm) ) i Pp
suppression fiter | motor (kW) AlBlcloleElFla Terminal screw | Grounding screw W(?g)m
MSF-4015Z 04,0.75,1.5  [310]255|300(200|270| 55 | 189 M4 M4 12
MSF-4037Z 22,40 310|255|300|200|270| 55 |209 M4 M4 20
MSF-4075Z 5.5,7.5 310[315|350|200|320| 55 |249 M5 M5 30
MSF-4150Z 11,15 330|350/ 400| 200|370 65 |289 M5 M5 40

$39IAap [eulalxa euondg .
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m External dimensions and connections
q B
Braklng E (Installation dimension) VF-S11
resistor #12
— Power source
J
500
(Lead wire length) S
¢ I Breaking resistor
Fig. A Fig. C
4-05 holes VF-S11
¥ Wire opening .y, Power = : \‘f
000 ] Q:j/ source S b G L R
==
B pa]  |pan
“ 7
i
i B PA
g Breaking resistor
7
J‘Q (Note 1) i e
Earth terminal Do not fail connect to
(M5) the operation circuit
¢ o
‘ 1 rstalion s | ‘
Fig. B Fig. D
) (mm) i xternal Approx.
Model Rating Inverter type imensions)  weight
A[B[C|D[E]G fnmn ()
PBR-2007 | 120W-20000 VES1 152002 -2007PL A
PBR-2022 | 120W-75Q Vil leo0rs soaomL 42 |182| 20 | 42 |172| — | and 0.28
PBR2037 | 120W-40Q VFS11-2037PM c
PBR3-2055 | 240W-20Q(40Q X2P) | VFS11-2055PM 320|115 50 4
PBR3-2075 | 440W-15Q(30QX2P) | VFS11-2075PM B 45
120 110|230 and
PBR3-2110 | 660W-10Q(30Q X3P) | VFS11-2110PM 350 | 190 150 o 5
PBR3-2150 | 880W-7.50(30Q X4P) | VFS11-2150PM 5.5
PBR-2007 | 120W-2000 VFS11-4004~4022PL A
42 (182] 20 | 42 [172| — | and 0.28
PBR-4037 | 120W-1600 VFS11-4037PL [
PBR3-4055 | 240W-80Q(160Q X2P) | VFS11-4055PL 320|115 50 4
PBR3-4075 | 440W-600(120Q X2P) | VFS11-4075PL B 45
120 110|230 and
PBR3-4110 | 660W-40Q(120Q X3P) | VFS11-4110PL 350|190 150 0 5
PBR3-4150 | 880W-30Q(120Q X4P) | VFS11-4150PL 5.5

Note1: Use the same type of braking resistor of VFS11-2002 ~ 2007PM for those of VFS11-4004 ~ 4022PL.
Note2: The data in Rating above refer to the resultant resistance capacities (watts) and resultant re-sistance values ().

The numeric values inside parentheses refer to the internal compositions of resistors.

m External dimensions and connections

Internal RS-485
communication
board /

RS485
communication
converter unit

*Board type: RS4003Z

+ 2-port type: RS4001Z

o T3z

*8-port type: R§4002Z

85 1|8 (Installation dimension)
t

jon dimension)

180

168 (Instal

[

Cable type (1m): CABOO11, (3m): CAB0013, (5m): CABOO15

Remote panel
CBVR-7B1

25

Note: The meter is different from that provided for the former operation panel CBVR-78B but

there are no differences in outside dimensions or mounting dimensions.

Panel hole

B

—
Froquency meisr

Fraguency roguiar ‘A_ .
S

98 mark

Ramot
v, el

NS

nstlaon hle
2,04 (M3 screw)
i

= 1T
B

VF-S11

- i -
G2 WB@
S—bTHs S WITS

Parameter writer

Extension panel

Parameter writer

Parameter writer type: PWUOO1Z

Cable type (1m): CABOO1 1

(3m): CAB0013
(5m): CABOO15

%0

26 iumm

Fcud

Extension panel

Extension panel type: RKPOO1Z

Cable type (1m): CABOO1 1
(3m): CABOO13
(5m): CABOO15

Ty

S0~

0

- I ‘
(o [ ;
I i ‘ E
o5t
e 2 ! ol
Pl [ [
g L Lef’s
ol " Painting: JIS mark 5Y7/1
B ‘ (Panel front N1.5)
' Weight: 0.7kg Note: The wire length should be 30m or less
EREENE) the inverter and the remote panel.
Frequency meter <QS-60T (80Hz-1mAdc)>
Frequency meter
QS60T W erminlscrow Panel o dimansions
i E 7 Color: (N1.5)
3 (1 7
8 E
el - S rppron
o < E J g v
B EN -
60 | 13| 255 | 17 | 24 P [24+0.2024 0.
(Front) (Side) (Rear) Unit: mm

FRH kit

Frequency setting resistor
<RV30YN-208-B302>

25 MIPOTS

19
175 | 2

L]
Q
(Description of panel holes)

Frequency setting panel

Frequency setting knob <K-3>

White mark

Screw
“M4x5P07

RS232C
communication
converter cable

RS232C cable type: R$20035

Note: For information about the software program that enables you to set
parameters using a personal computer.

D-sub9 pin connector (socker)

JR45 connector

$39inap [eusalxa [euondg .
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@lTotally enclosed hox type

oon to be released

¢ Operation panel

e Frequency setting potentiometer

e Operation switch

e Slots for additional switches (Two)

e Power switch for motor circuit breaker —

eTotally enclosed structure compliant
with IP54

eBuilt-in noise filter

e Equipped with all control devices
as standard

(Control devices compliant with IP55
specifications / All-in-one)
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¢ Built-in motor circuit breaker
* A minimum of wiring
¢ Cooling structure: Self-cooling type

.Standard specifications * Other specifications are the same as those of the standard type. See common specification on page 6.

Item Specification
Input voltage class 1ph-240V input class / 3ph-240V input class / 3ph-500V input class
Applicable motor (kW) 0.2 I 0.4 0.75 I 1.5 I 2.2 I 4.0
_ Input voltage class Type Form
3 1ph-240V class VFS11S- 2002PLE 2004PLE 2007PLE 2015PLE 2022PLE =
2 3ph-240V class VFS11- = 2004PME 2007PME 2015PLME 2022PME 2037PME
3ph-500V class VFS11- = 4004PLE 4007PLE 4015PLE 4022PLE 4037PLE
Capacity(kVA) Note 1) 0.6 1.3/1.3/1.1 1.8 3.1 4.2 6.7/7.2
o | Rated output current | 12240V dass 1.5 (1.5) 3.3 (3.3) 48 (4.4) 8.0 (7.9) 11.0 (10.0) -
£ (A) Note 2) 3ph-240V class = 3.3(38.3) 4.8 (4.4) 8.0(7.9) 11.0 (10.0) 17.5 (16.4)
& 3ph-500V class = 1.5 (1.5) 2.3(2.1) 4.1 (3.7 5.5 (5.0 9.5 (8.6)
Output voltage Note 3) 240V class : 3ph-200V to 240V, 500V class : 3ph-380V to 500V
Overload current ratingd 60 seconds at 150%, 0.5 seconds at 200%
Power| Voltage-frequency 240V class : 1ph/3ph-200V to 240V -50/60Hz, 500V class : 3ph-380V to 500V -50/60Hz
supply | Allowable fluctuation Voltage +10%, -15% Note4), frequency +5%
Protective method P54 Totally i type (JEM1030) / Possible to bring into pli with IP55
Cooling method Self-cooling
Color Munsel 5Y-8/0.5
Built-in filter 1ph and 500V class : High ion EMI filter, 3ph-240V class : Basic filter
Service environments Note 6) Indoor, altitude 1000m or less. Place not exposed to direct sunlight and free from of corrosive and explosive gases.
Ambient temperature -10to +40°C
Storage temperature -25t0 +70°C
Relative humidity 20 to 93%
wi | Vibration 5.9 m/s? or less (10 to 55Hz)

Note 1: Capacity is calculated at 220V for the 240V class and at 440V for the 500V class.
Note 2: Indicates rated output current setting when the PWM carrier frequency (Parameter F300)
is 4kHz o less.
When exceeding 4kHz , the rated output current setting is indicated in the parenthesis.
Note 3: The maximum output voltage is equal to the input supply voltage.
Note 4: £10% when the inverter is operated continuously (under a load of 100%).
Note 5: The factory default settings of the following parameters are different from those of the
standard type.
The factory default settings of all other parameters are the same as those of the standard
type. For parameter settings, see the tables of parameters on page 10.

Title Function
£n0g Command mode selection

VF-$11 VF-S11
Standard type |ofally enclosed type
0]

FROd | Frequency seting mode selecton]| 0 [ 2

lStandard connection diagram

Sink (Negative) logic : Common = CC

DC reactor (DCL)

*2 (option)

Note 6: Installation environment

- Install the inverter in a well-ventilated place and mount it on a flat metal plate in portrait

orientation.

Install the inverter so that it is not inclined more than =10° from the vertical.

- Leave a space of 10 cm or more on the upper and lower sides of the inverter, and a
space of 5 cm or more on each side.

- The inverter has a cooling fan to circulate air in it. The cooling fan has a useful life of
approximately 30,000 hours (2 to 3 years when operated continuously), so it needs to be
replaced periodically.

Braking resistor (option)

M Compliance with IP55

IP54-compliant structures refer to structures that protect the contents from
dust and harmful effects of water that drops from every direction. The
inverter can be brought into compliance with IP55 specifications by making
the wiring port watertight. (IP55-compliant structures refer to structures that
protect the contents from dust and harmful effects of water that comes in a
jet from every direction.)

o+

Main circuit power supply
240V class:

Noise
filter

Main circuit

1ph/3ph-200 to 240V
-50/60Hz

500V class:

HLine-up
Input voltage Applicable motor (kW)
class 02]04]075] 1.5]22]40][55]75] 1] 15
1-phase 240V IHILIMdDdION )
3-phase 240V )
3-phase 500V ) __Under developing )|

Note) 500V class 5.5 to 15kW range are IP0O type.
HExternal dimensions

Input voltage | Aplicable motor
class (kw) Ve Width | Height [ Depth |
0.4 VFS11-2004PME
0.75 VFS11-2007PME 2e 2 7y
3ph-240V 1.5 VFS11-2015PME
P 2.2 VFS11-2022PME 218 2 220
40 VFS11-2037PME 230 340 222
0.4 VFS11-4004PLE
0.75 VFS11-4007PLE 215 297 206
3ph-500V 1.5 VFS11-4015PLE
2.2 VFS11-4022PLE
4.0 VFS11-4037PLE 2T O 222
0.2 VFS115-2002PLE
0.4 VFS115-2004PLE 210 240 177
1ph-240V 0.75 VFS11S-2007PLE
15 VFS115-2015PLE 215 297 206
22 VFS11S-2022PLE 230 340 222
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3ph-380 to 500V
-50/60Hz

Fault detection relay

VF-S11 RES o

Operation switch

Reverse

Reset

Connector for St Preset-speed 1
communications s26 Preset-speed2
SWI  FM VIA
SOURCE VvV V S30 Preset-speed3
Low-speed &
signal output PLC H H Common
P24 )
SINK ] ] Speed reach signal output.

Frequency setting potentiometer

s
__Voltage signal: 0-10V
(Current signal: 4-20mA)

#1: When using the OUT output terminal in a sink logic configuration, do not short-circuit the NO and CC terminals.
#2: The inverter comes with the PO and PA (positive) terminals short-circuited with a shorting bar. When connecting a DC reactor (DCL), detach the shorting bar.
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